Purpose: The main objective of this research is to design a decision-making network, based on the Analytic Network Process (ANP) technique (Saaty, 1996) , which will include the main elements to take into account when stating the effect that the application of LP techniques has got on the performance of an organisation, measured this through a Performance Measurement System (PMS).
Introduction
Lean Production (LP) means a set of techniques widely used not only in industry but also in-service organisations like hospitals. LP has been regularly used, in greater or lower degree, in many companies in the last 40 years, as their proper application usually results into more efficient processes and, extensively, organisations. It can be said that LP was born in the context of the automobile industry in Japan, taking as initial point Ford's manufacturing method. Then, LP is an evolution of such a system, as it combines automated manufacturing with small batches manufacturing. Then, the manufacturing of these small batches together with a fast organisation avoids both excessive and obsolete stocks as well as low quality levels.
In general, LP is a market-oriented system focused on meeting customer's demands. With a just in time strategy what it is sought is to provide what the customer demands, in the way it is expected, with the adequate quality level and delivering it when it is demanded. All this having manufactured the product with the minimum resources, avoiding waste, waiting times and high stock levels.
There are many LP techniques such as the following:
• 5 S are five basic principles, meaning: seiri (methodical arrangement), seiton (order), seiketsu (state of cleaning), seiso (cleaning) and shisuke (discipline). In order to accomplish their more efficient implementation, it is necessary an appropriate training on the adequate methods to apply to the working area.
• Total Productive Maintenance (TPM) is the total or final maintenance management. The question here is:
How is it possible to achieve zero level of breaking downs? The, the five breaking down phases of equipment are analysed: latent minor defects, apparent minor defects, process execution below the expected levels, intermittent stops and stops due to breaking downs.
• Total Quality Management (TQM) is the total quality management. There are many techniques within TQM but the main idea is that delivering quality products/services is the most important regarding the production process independently of the production process employed.
• Single Minute Exchange Die (SMED) is a technique that aims that the tool set up time can be expressed with a single digit (less than 10 minutes). Its correct application facilitates a continuous production flow, decreasing cycle times and, extensively, increasing production rates with lower stock levels. 
Literature Review

Performance Measurement Systems (PMS)
Since the 1990s, the process of measuring organisational performance has adopted a balanced approach. The wellknown Balanced Scorecard (Kaplan & Norton, 1992) contributed to focus not only on financial but also on other organisational dimensions when measuring performance. These others dimensions or perspectives (Customers, Internal Processes, Learning & Growth) gave the opportunity to make better analyses and conducted to better decisions. There are many other PMS such as the Performance Pyramid (Lynch & Cross, 1991 ), Neely's Performance Prism (Neely, Adams & Kennerley, 2002) , among others; but from all these the most extended and used by both researchers and practitioners is the Balanced Scorecard due to its simplicity and usability.
PMS and LP
In the last years, there have been many publications regarding how to measure LP in organisations. However, these works focus mainly on KPIs that measure LP techniques efficiency. Further, when looking at publications that deal with combining both LP and Performance Measurement Systems, the results are reduced in number. In this sense, Lee and Yang (2011) propose the application of LP performance measures integrated with the four Balanced Scorecard perspectives. On the other hand, Govindan, Azevedo, Carvalho and Cruz-Machado (2015) proposes an approach to link innovation measurement and LP but it does not cover the whole strategic balanced approach. Bashin (2012) set up a study of how large organisations have benefit from having applied LP techniques but without quantifying the link between performance and implementation of LP techniques. Seyedhosseini, Taleghani, Bakhsha and Partoviet (2011) carried out a study to extract some leanness criteria employing a Balanced Scorecard.
Finally, Lee, Park and Lim (2013) Saaty (1996) created the Analytic Network Process (ANP) technique and it is a well-known technique to be applied in decision-making problems with multiple alternatives and criteria. In the last years, it has been applied to different sectors and problematic such as: Project Management (Aragonés-Beltrán, García-Melón & Montesinos-Varela, 2017), selection of suppliers (Asadabadi, 2017) , etc. Further, regarding how to evaluate to what extent certain business practices are influencing over organisational performance, it is necessary to highlight the following works: Verdecho, Alfaro-Saiz, Rodriguez-Rodriguez and Ortiz-Bas (2012) developed a methodology to link how and to what extent collaborative factors and practices were affecting to organisational performance. In the centre of this methodology was the ANP as mathematical tool to collect and transform expert's opinions about this matter. Additionally, Boj, Rodriguez-Rodriguez and Alfaro-Saiz (2014) applied ANP to link intangible assets and organisational performance. It is important to point out that in these both researches there were not specific KPIs that had collected data regarding how either intellectual capital or collaborative actions were affecting to organisational performance. This absence of historical/real data made necessary the usage of a subjective technique such as ANP. In this sense, this is the same scenario when trying to link and quantify how the application of LP techniques is affecting to organisational performance.
Analytic Network Process
The ANP comprises six main phases:
1. Representation of the decision problem as a network where both the criteria and the alternatives are classified into clusters, establishing relationships (or dependences) not only inter-clusters but also intraclusters. 2. Pairwise comparison between elements and eigenvectors. A group of experts answers about how important a certain element, compared to another one, is when aiming to reach a third one. 3. Unweighted Supermatrix, as a result of the eigenvectors from last phase. 4. Pairwise comparison. This comparison is made between clusters, with the main of identifying the main cause-effect relationships between them (similar to phase 2 with elements). 5. Weighted Supermatrix, as a result of multiplying the unweighted one by the clusters weights. 6. Composition of the Limit Supermatrix, as a result of raising the Weighted Supermatrix to the n-power till it gets stabilised. This Limit Supermatrix has got the global priorities of all the elements considered.
After having obtained the Limit Supermatrix, it is possible to carry out graphic analyses of the achieved results, which makes simpler the interpretation of the analytic results, facilitating to decision-makers a global vision. Figure  1 illustrates this, as it shows:
• The relationships between the inputs (above Figure 1) , regarding intellectual capital, and how these influence to the achievement of the organisational strategic objectives of the organisation (in the middle of Figure 1 ) and vice versa (as the relationships are bidirectional ones).
• The relationships between the organisational strategic objectives of the organisation (in the middle of Figure 1 ) and the outputs to be created, in terms of intellectual capital, when achieving the strategic objectives and vice versa (as the relationships are bidirectional ones). To sum up, it is possible to affirm that ANP is a suitable and convenient technique to apply when aiming to quantify what the impact over organisational performance the implementation of LP techniques has got.
In this paper, it is shown the design and development of phase 1, Representation of the decision problem as a network, which is next developed. Figure 1 . Graphic of global deployment of the intangible assets (Boj et al., 2014) 
ANP-Based Network to Measure the Impact of Lean Production on Organisational Performance
As pointed out in the last point, here it is now not only presented the designed ANP-based network to link and measure the impact of LP on organisational performance but also developed.
Initially, the idea was to link how the election, definition and implementation of some LP techniques were affecting over organisational performance. To this end, a cluster of Inputs was defined, being constituted by LP techniques. On the other hand, organisational performance was represented through a cluster called Performance Measurement Systems. The idea is that the relationships between these two clusters are bidirectional. In other words, the implementation of LP techniques will have an impact on organisational performance elements, strategic objectives and KPIs, and vice versa; the achievement of organisational performance elements will produce an impact over the acquisition and implementation of LP techniques, which may be the same ones that are already in use and/or new ones.
Further, this initial idea lead to consider not only the inputs but also the outputs that are produced as a consequence of the design and implementation of the inputs, creating another cluster: The Outputs cluster. In other words, some specific inputs (LP techniques) will lead not only to the achievement, in higher or lower degree, of the organisational performance but will also produce some outputs, which will be not gathered within these organisational performances per se. It is important to point out that such a relationship is not bi-directional, as it goes from inputs (cause cluster) to outputs (effect cluster). Additionally, the creation of these outputs will be also fostered by the achievement, to some extent, of the organisational performance and vice versa; the creation of these outputs will have an impact over organisational performance.
Finally, it was agreed that the discussion needed to take into account the stakeholders' needs, and a Stakeholders' needs cluster was introduced into the decisional network. Since Stakeholders' needs is something that is affecting to the development of the whole organisation, this cluster maintains bi-directional relationships with all the other three clusters.
Figure 2 illustrates these four clusters and inter-cluster relationships. It is necessary to point out that the intraclusters relationships also take place, as elements from common clusters may keep important relationship and the ANP technique has got the capability to identify and quantify them too.
The main elements of these four clusters are next presented. 
Cluster of Inputs
This cluster is constituted by the main LP techniques used in both industry and service organisations:
Cluster of Performance Measurement Systems
This cluster is constituted by the main organisational performance elements: Strategic objectives and associated KPIs. Initially, it will be possible to use any type of PMS as long as it assures a clear level of traceability between strategic objectives and KPIs. It is needed to have a balanced approach, in other words, not only focus on a specific organisational (financial one usually) but also on other important ones such as processes or customers. From a Balanced Scorecard point of view the main organisational performance elements will be the strategic objectives defined within the four balanced perspectives: Finance, Customers, Internal Processes and Learning & Growth.
Cluster of Outputs
This cluster is constituted by the main outputs that will be created not only with the design and implementation of LP techniques but also through the achievement of the organisation's strategic objectives. The main expected outputs in this context are:
• Costs reduction • Quality assurance • Customer satisfaction
Cluster of Stakeholders' Needs
This cluster is constituted by the main stakeholders' needs and these will be gathered for each specific organisational competitive environment when applying this approach to a specific industry/service organisation.
Next step: Pairwise Comparisons Between Elements
As pointed out before, once both the decisional network and the relationships between the clusters have been defined, it is time to state the relative importance of a variable respect to another in order to reach a third one. This is done by a group of experts who have both the necessary knowledge and experience to emit sound judgement. Then, a Likert scale is used to assess such relative importance between variables. For instance, a question could be: How important is the LP technique SMED compared to the LP technique of JIT when aiming to achieve the strategic objective of "improving the customer loyalty level"?
These pairwise comparisons constitute the next phase of the ANP.
Conclusions and Future Research Work
This paper has set out a research question: To what extent the implementation of LP techniques affects to organisational performance. Due to the proliferation of LP techniques in both industrial and service companies in the last 40 years, it is necessary to identify and quantify how the investment of such techniques is paying off in terms of achieving organisational performance, not only at the operative and tactic levels but also at the strategic one.
Looking at the academic literature there are not works that have fully met and solved this research question. This paper suggests the usage of the Analytic Network Process as the tool to effectively link the implementation of LP techniques and organisational performance. Then, it has defined four clusters (Inputs, Performance Measurement Systems, Outputs and Stakeholders' Needs) and their relationships (inter and intra-clusters) in order to constitute a decisional ANP-based network to measure the impact of LP on organisational performance.
The design of such an ANP-based network is the first phase of the application of the ANP. Future research works should customise both the Performance Measurement System cluster (with the specific strategic objectives) and the Stakeholders' Needs cluster and then develop the other ANP phases for being able to establish the link between the implementation of LP and organisational performance.
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